Abstract: Salinity as a slow onset climate change induced disaster is affecting coastal agriculture in multifarious ways. This study intends to explore various adaptation strategies that coastal people adopt to cope with the increasing saline water intrusion. To serve this purpose, the study conducted a survey with 318 landless people, 195 women and 123 men, selected purposively from two southwest coastal villages of Bangladesh. A five-point ordinal level Likert scale has been used to analyse data. Change in land use pattern, use of modern technology in agriculture, diversification of crops and income sources, using savings and harvesting rainwater were some of the adaptation strategies common in the study areas. The study found that women's ability to adapt is seriously compromised by their limited access to capital. So it is vital that the government take up specific programmes to enhance their adaptation capacity through increasing income generating activities and credit opportunities.
Introduction
Bangladesh is highly affected by climate change induced disasters such as cyclone and flood (Nishat and Mukherjee, 2013; Ahmed, 2006) . These rapid onset disasters apart, slow onset disasters like loss of bio-diversity, sea level rise leading to intrusion of saline water into aquifers, estuaries and wetland, sedimentation, drainage congestion, landslide and erosion during storm surges and rainstorms are viciously prevalent here (IPCC, 2007; Titus et al., 1991) . Among them, salinity intrusion due to the fall in the flow of freshwater from upstream has recently become a major concern in Bangladesh (Abedin, 2010) .
Saline water intrusion is expected to exacerbate many of the current problems such as crop loss, food insecurity and scarcity of pure drinking water (Gbetibouo and Hassan, 2005) . The adverse effect of saline water intrusion has a high cost on coastal agriculture (Mahmood et al., 2010) which is a substantial part of the rural livelihoods (ADB, 2011) . About 80% to 90% people are dependent on agriculture and fisheries (Alam et al., 2013) , which are highly sensitive to climate change (IPCC, 2007; CCC, 2006) . According to Uddin (2012) , about 56.6% coastal people are food insecure due to salinity. In Bangladesh, 40% of productive land in the southern region is projected to be lost for a 65 cm sea level rise by the 2080s (World Bank, 2012) . This may further increase food insecurity among the coastal people. In such situation, adaptation is one of the key factors that can shape the future severity of climate change impacts on food production (Easterling, 2007; Sovacool et al., 2012) .
Several government projects are being implemented to increase the adaptation capacity to address the climatic risks on agriculture (FAO, 2008) . But adaptation capacity is directly or indirectly related to various forms of capital including financial, social, human, natural and physical. These forms of capital imply the innate capacity among the coastal community and thereby enable them to adapt to the changing climatic conditions (Alam et al., 2013; FAO, 2008) .
Traditionally women have less access to every form of capital especially financial capital around the world (Nasreen, 2012; Goh, 2012; Mitchell et al., 2007; Ariyabandu and Foenseka, 2006) due to the social system and structures called patriarchy, where men hold power over women. This authority of men over women contributes to women's exclusion from various social and economic opportunities, resulting in women's limited access to resources. Though it is generally recognised that women are key actors in mitigation and adaptation (Rodenberg, 2009; UNDP, 2008) , a combined impact of predetermined physical shock and their limited access to resources reduce their ability to adapt (Alam et al., 2013; Nandy and Ahammad, 2012; Moser, 2007; Sherraden, 1991) . Adaptation to coastal agriculture is expensive because it requires, among other things, buying saline tolerant seeds, diversifying crops, pumping out saline water from land, creating channels that allow saline-free water to enter the land, planting crops on floating mats and preparing artificial seedbeds. Usually, women tend to adopt these strategies at a lower rate when compared to men (Tanellari et al., 2011) for the cost which they are unable to bear. Moreover, women have the so-called 'triple-burden' of being responsible for household nutrition (growing and preparing food), but also child rearing and often market selling of the production. So, investing in women has the double benefit of improving their own lives as well as that of their household members. Strengthening women's adaptation capacity requires blending of individual skills and household capacity with institutional supports (Alam et al., 2013; Osbahr et al., 2008; Park et al., 2012) .
The current study expects that coastal women can adopt various adaptation strategies pertaining to agro production and thereby enhance their adaptation capacity if they have access to various forms of capital. Drawing on the above mentioned problem statement, the study, first of all, seeks to explore the adaptation measures that the coastal men and women take to cope with the salinity problem. Secondly, the study attempts to identify the factors that constrain the coastal people, especially women, from employing those measures.
Previous studies on adaptation to new agricultural strategies
Based on a case study in Satkhira district of coastal Bangladesh, Uddin et al. (2014) examined how farmers adapt in the face of worsening environmental conditions. Of the 14 adaptation strategies, increased use of irrigation, practicing crop diversification, integrated farming system and use of salinity tolerant varieties were found to be among the most adopted ones. Despite various supports and technological interventions by government organisation (GO) and non-government organisations (NGOs), respondents suffered a series of setbacks to cope with environmental degradation and climate change impacts. They included shortage of land and water, unpredictable weather, poor soil fertility, insecure property rights, lack of access to credit and market, unavailability of farm animals and lack of information. Abedin and Shaw (2013) found that to adapt to climate change, farmers took a number of adaptation measures such as identification of suitable cropping pattern, choice of seeds, irrigation water management, crop intensification and suitable transplanting. But all of these bore little fruit in the absence of institutional efficiency and cooperation from government bodies at all levels. Mainuddin et al. (2011) sought to investigate the methods of farm production in the salinity-prone areas in Bangladesh and then devise the necessary adaptation options. The study explored two main measures adopted by farmers in Satkhira, Bagerhat and Khulna districts. These were cultivating saline tolerant crops and digging canals, which allowed them to channel freshwater through their fields to reduce salinity. Despite these initiatives, the adaptation capacity of the coastal people were marred greatly by the high cost of fertiliser and pesticides, the labour cost of removing salinity from farmland and lack of training. Based on secondary data, Saha et al. (2016) discussed various adaptation strategies employed so far in Bangladesh's different coastal districts. Top among them were infrastructural development for boosting agro production and preventing crop damage, development of stress-resilient crop varieties, research and knowledge boosting activities to invent new agricultural technologies and machineries, and capacity building as well as training for the affected population. The study also identified a number of factors such as poor operations and maintenance as well as bad governance, which impeded implementation of these strategies. Also, protection and maintenance work of coastal polders was seriously hampered due to conflicts among local groups with different means of livelihood. Khan (2015) conducted a qualitative study in two sub-districts, Shyamnagar and Koyras, in the coastal region of Bangladesh to understand the impacts of climate change on agriculture and how farmers adapt to those impacts. He found that farmers were already employing a variety of alternative cultivation methods such as cage aquaculture, grass cultivation, Keora nursery, mele cultivation, crab fattening and livestock rearing. Though the initial investment was not big, the resources required were not readily available, which was a major challenge for the farmers to adapt to these methods. Abedin et al. (2014) investigated how communities and institutions cope with or adapt to drinking water scarcity in two coastal districts, Khulna and Satkhira. Conservation of pond water, rainwater harvesting, use of pond sand filter and digging of pond were some of the adaptation strategies adopted by the coastal community there. The study argued it is difficult to solve the water crisis without an integrated approach by the community, the government, and other development partners. Alam et al. (2013) found production of traditional crops in coastal areas was falling due to rise in salinity and abrupt weather events. The study identified several barriers including lack of climatic information, lack of improved crop varieties and lack of diversified livelihoods influencing coastal people's adaptive capacity. This was particularly true for marginalised and landless coastal people with limited access to natural resources as well as social and institutional services from local government institutions. A study by Ribeiro and Chaúque (2006) , who sought to investigate the gender differentiated impacts of the climate change in South Africa, Namibia, Botswana and Mozambique, revealed that women had access to but not control over natural resources and other property rights. Since agriculture is the main activity of women in those communities, the study argued for capacity building of women in agriculture and agro-processing techniques. Mwase et al. (2015) identified some of the socioeconomic factors affecting adoption of agroforestry including high initial costs and farmers' lack of extension knowledge about the practice. According to Akpabio et al. (2012) , three factors affected the adoption of innovative agricultural technologies disseminated by the women-in-agriculture (WIA) unit of the Akwa Ibom Agricultural Development Programme (AKADEP) to its women clientele most. These were high cost of inputs, low income of women farmers and a lack of regular contact with WIA extension agents. Abdullah and Samah (2013) concluded that farmers' perceptions and levels of education, extension-workers' knowledge, management of the extension programme, and the physical conditions of the area greatly affected the adoption of technology among farmers in Malaysia. Muzari et al. (2012) explored some other factors influencing adoption of technology in farming. Top among them were poor income and a lack of assets, awareness and innovativeness of smallholder farmers. Rahman (2013) conducted a study in two major wheat growing areas of Bangladesh to determine the factors affecting the adaptation of wheat production practices. The study found a positive and significant relationship between adoption of various strategies and the variables like education, experience and extension contact. The lack of accurate information and inadequate technical knowledge were found to be two major factors affecting the adoption of wheat production technologies in the study areas. 
Theoretical and conceptual framework of the study
The term 'adaptation' refers to the 'capability or action of the people to respond well in anticipation to climate variability [Pettengell, (2010), p.7] by changing the state of a system' [Chapin et al., (2009), p.23] . This includes changes to the things they do, and/or the way they do them. And the potential of individuals, communities and societies to be actively involved in the processes of change, in order to minimise negative impacts and maximise any benefits from changes in the climate is referred to as 'adaptation capacity' (Pettengell, 2010) . Thus, 'adaptation is the manifestations of adaptation capacity and they represent ways of reducing vulnerability' [Smit and Wandel, (2006), p.286] . Assessment of people's adaptation capacity is a relatively new field of interest for researchers. Thereby, only a handful of theories are available on the subject. The present study has focused on the entitlement theory of Sen (1981) who argued that adaptation capacity depends on the entitlement of assets, both tangible and intangible. Consequently, when a disaster strikes, men are supposed to adapt better than women due to their entitlement to more resources than that of women (Nasreen, 2012; Agarwal, 1998) .
Other evidences support this entitlement theory. Bradshaw (2013) found that the lack of financial capital is the most important trigger that turns the hazards into disaster. Generally, the poor are considered the passive recipients of government aids. They have no control over miseries brought on them by climatic changes, but certainly they can play an active role in reducing their vulnerability through establishing their control over various forms of capital and resources. Given the importance of entitlement to resources, this study has developed its conceptual framework with the support of sustainable livelihood framework (SLF) which recognises people as active agents in pursuit of their livelihood goals through gaining control over various forms of capital, including financial, social, human, natural and physical. The original concept was developed by Chamber and Conway (1992) who noted that a livelihood is considered to be sustainable when it can cope with and recover from stress and shocks and maintain and enhance its capabilities and assets, while not undermining the natural resource-base.
Assets, especially financial assets, are the building blocks of sustainable livelihoods. These assets include land, cash, savings, credit, remittance, pension, wages or liquid assets such as livestock and jewellery, not having liabilities attached that are considered most vital to pursue a sustainable livelihood option (ADB, 2011; FAO, 2008) . It is these assets that increase an individual's capacity to buy saline tolerant seeds, prepare artificial seed beds and to irrigate his farmlands with sweet water. Traditionally, it tends to be the asset to which the poor, especially women, have the least access (Nasreen, 2012) .
Of all forms of capital, financial capital is the most versatile one which helps to gain control over other forms of capital. Equally important is the social capital that people can gain through their participation in and activities with social groups and institutions, and people can use this capital in times of need (Dong et al., 2011; Grothmann et al., 2009; Tol and Yohe, 2007) . In a disaster context, social capital works really well if these intangible resources can be converted to monetary capital or other tangible resources (Bradshaw, 2013) . People, with a strong community network or bonding, return to their wrecked houses after a cyclone, for example, and begin to work collectively to rebuild their houses. Local authorities also become active and support the rebuilding process including the victims in the planning process (Aldrich, 2012) . In case of slow onset climatic changes like salinity, people strive to survive by sharing their indigenous knowledge with each other. Moreover, they can receive training on different adaptation strategies from local NGOs. In fact, community participation motivates people to work together where people feel a sense of community and recognise the benefits of their involvement (Hossain, 2013) .
Human capital has been shown in some literature as the most important asset of an individual (Chivaura and Mararike, 1998) where an individual is seen as the subject, not the object, of development. Human capital basically refers to skills, education, knowledge, labour market experience, artistic development and appreciation and good health that together enable people to pursue different livelihood strategies as well as to achieve their livelihood goals (DFID, 2000; Rademacher, 2013) . Human capital can be created by making a person well-equipped with skills and capabilities through training (Coleman, 1990) . It is assumed that highly educated individuals or households may have greater flexibility and skills to take up a new job or have better socioeconomic resources to buffer the income loss from climatic shocks (Muttarak and Lutz, 2014) .
Physical capital refers to basic infrastructure like affordable transport, secure shelter and buildings, adequate water supply and sanitation, clean, affordable energy and access to information required to increase productivity (ADB, 2011). Weak infrastructures make it difficult for the coastal people to communicate easily with the mainland during disaster period. Disasters like floods, cyclone and saline water intrusion often make rural roads impassable and thereby increase people's vulnerability to a great extent.
Natural capital refers to ecosystem services. When an ecosystem service is plentiful compared to the demand, a marginal increase in ecosystem services is not that much noticeable. But when the service is relatively scarce, a small decrease can substantially reduce human well-being. Coastal people's relationship with their land and resources is deeply rooted in their customs, culture and political practices. However, natural resource-base has been gradually destroyed and degraded due to unsustainable harvesting by the local people. So, a sustainable utilisation of natural resources must be ensured.
In addition to these forms of capital, the role of government and non-government institutions is crucial for capacity building of the vulnerable people. To serve this purpose, a good coordination between government and NGOs is vital. Also, more research must be done for the development of new agricultural technology.
The present study conceptualises that coastal people's vulnerability is caused both by climatic and non-climatic stressors (see Figure 1) . Climatic stressor refers to salinity which has turned into a disaster for its interconnectedness with some non-climatic stressors such as institutional constraints and dynamic pressures. These non-climatic stressors put an extra pressure on the coastal people. In order for the coastal people to adapt to these climatic and non-climatic stressors, their financial capital should be raised through income generating activities, micro-credit or grants. Keeping the financial capital at the centre, the framework of this study recognises the importance of the social capital such as networking, which will help them get information about new agricultural strategies in order to cope with the adverse effects of salinity. Again, social capital is associated with the initiatives of many government and NGOs, which work for capacity building to allow vulnerable people to make their choices between adaptation strategies. On the other side, human capital (skill, education and experience) equips a person to get access to natural capital (land) as well as to overcome dynamic pressures. Natural capital is the local resource-base, upon which the growth of physical capital, i.e., the infrastructures of a locality depends. All these social, human, physical and natural capital can be directly or indirectly converted into financial capital, which is considered the most versatile form of all capital. Source: Chambers and Conway (1992) Nevertheless, each form of capital plays a significant role in reducing vulnerability during disaster period. This study rests on the understanding that if coastal people's, especially women's, access to and control over the various forms of capital can be ensured, it will enhance their adaptation capacity greatly.
Methods and materials
The study was conducted in two coastal villages: Keyabunia of Mongla and Katabunia of Dacope in southwest coastal zone of Bangladesh. Both villages were highly saline prone due to their geophysical location along the coast. They, being geographically isolated from the mainland, government and non-governmental interventions as already mentioned earlier were less significant in these two villages. Katabunia is cut off from the main land by the River Poshur and Keyabunia by the River Rupsha. A total of 318 respondents, 195 women and 123 men, were selected from the two villages. Data was collected on the basis of availability of the respondents. As women are more vulnerable than men to any disaster worldwide due to their less adaptive capacity resulting from their limited access to resources (Nasreen, 2012; Ariyabandu and Foenseka, 2006; Agarwal, 1998) , more women were intentionally included in the sample. In Katabunia village, 135 of the total 184 households were landless poor, according to Bangladesh Rural Advancement Committee (BRAC) 1 data. In Keyabunia, there were 341 landless poor households out of the total 1,411, shows data from the World Vision. People who have less than five decimal lands were considered as landless by these two NGOs.
The sample size was calculated with the help of sampling calculator. With the total number of landless households (135 in Katabunia and 341 in Keyabunia) in the sampling calculator with 95% confidence level and confidence interval 4, the calculator suggested a sample size of 110 households for Katabunia and of 218 for Keyabunia. In total, 328 households were selected initially. But after data collection, ten were excluded from Keyabunia due to incomplete information. So, in the end 318 households were selected for the survey. From Katabunia village 75 women and 35 men and from Keyabunia village 120 women and 88 men were selected purposively (see Table 2 ). Data was collected through interview focusing mainly on the adaptation strategies, the coastal people were adopting to cope with the salinity problem. A five point ordinal level Likert scale was used to analyse data on adaptation strategies to coastal agriculture (see Table 3 ). Respondents have been asked to rank their adaptation practices on a scale where up to 1 = much less, up to 2 = less, up to 3 = medium, up to 4 = high and up to 5 = very high. The mean score of the respondents' opinion was calculated. In addition, simple percentage distribution of the respondents has been calculated in Table 4 to present the data on adaptation practices to deal with salinity in drinking water.
Questionnaire development
The questionnaire for the survey was designed to gather information about various adaptation strategies adopted by the coastal men and women (see Table 3 ). The respondents were asked to rank the strategies on a five point measurement scale to know the order of the strategies on a priority basis. For gathering information on their access to various forms of capital, the study formulated questions regarding human capital, i.e., level of education, health and physical condition; physical assets, i.e., distance from NGOs, rural market and health care centres; financial capital, i.e., monthly income, savings and loans; natural capital, i.e., access to land; and social capital, i.e., social relationships such as relatives and friends, and membership in NGOs. 
Results and discussions

Adaptation to coastal agriculture
There are many arbitrary lists of possible adaptation measures, initiatives, or strategies that are expected to have a potential to moderate impact, if they were implemented (e.g., Benioff et al., 1996) . Such possible adaptations are based on experience, observation and speculation about alternatives that might be created (Carter, 1996) . Again, adaptation measures vary from region to region depending on the resources available. A list of adaptive measures for addressing the agricultural risk associated with salinity and food insecurity (including drinking water crisis) adopted by the people of two study areas has been presented in Table 3 . Table 3 presents data on gender-based adaptation strategies in Keyabunia and Katabunia villages. Overall about 85% male respondents and 87% female respondents said they stored food only in the case of natural disasters like, flood and cyclone. In order to adapt to salinity, they usually did not store food; instead they always kept some biscuits at home though these low-quality, low-price crackers ruined their appetite for rice. The mean score for Keyabunia male and Katabunia male are 0.73 and 1.63 respectivelyindicating 'very low' and 'low practice' on a five point Likert scale developed by the researcher (see Table 3 ). The mean scores for the female respondents in the two villages showed almost identical results. About 88% female respondents of Keyabunia and around 87% that of Katabunia said they usually did not store food for hazards like salinity. The mean score for Keyabunia female is 1.49 and that of Katabunia is 1.52. Both the scores indicate 'low practice' on a five point Likert scale of measurement (see Table 3 ). Clearly, in the two study villages, people, both male and female, hardly stored food as part of their adaptation strategies.
Building up stores of grains
Earning savings
Earning savings was an important adaptation strategy that the respondents employed. As already mentioned, people in both the villages were involved in multiple income generating activities. Though the wage labour market met their day-to-day demands, it failed to contribute to their savings. Crab-fattening had been a livelihood option that contributed substantially to their savings; each person could earn more than BDT 50,000 through crab-fattening in a single season. Fishing and collecting forest resources also yielded high savings. People used these savings when they were in acute crises. Table 3 shows that the mean scores for males in Keyabunia and Katabunia are 2.08 and 2.54, respectively. These scores indicate 'medium level' on the Likert scale which means that coastal men more or less depended on savings during their crisis period. On the other hand, coastal women had small savings. Though women in both the study areas were involved in some less profitable occupations like -making fish nets, catching fish fries, selling vegetables, etc., they could not save much. Consequently, they were unable to use their savings during crises periods. The mean scores for female respondents of Katabunia is only 1.53 and that of Keyabunia only -1.56 indicating 'low level' on the measurement scale (see Table 3 ). This affirms the fact that women were generally deprived of savings due to their poor income.
Using modern technology in agriculture
In order to adapt to soil salinity, respondents of Katabunia applied various types of modern technology 2 in agriculture. Respondents of this village connected their farmland together to allow rainwater to pass from one piece of land to another. After channelling rainwater into their land, they put fences with mud to stop the water from drifting away. Farmers used this stored water for irrigation to grow paddy at least once a year during monsoon. On the other hand, the use of modern technology in agriculture was limited in Keyabunia as most of its land had been largely unproductive because of salinity. So farmers tried to grow vegetables on artificial seedbeds. Some women planted fruit plants such as guava and apricot in large drums in their homestead. These women brought salt-free mud from land in the inner part of the Upazila that had been less affected by salinity and put that into the drums. These drums usually remained unaffected during regular inundation of sea water inside the village. Table 3 shows the mean score for male respondents in Katabunia is 2.89 indicating 'medium practice' compared to only 0.73 for Keyabunia indicating 'very low practice' of using modern technology in agriculture (see Table 3 ). On the other hand, the mean scores for female respondents in Keyabunia and Katabunia are 1.29 and 1.76 respectively indicating 'low practice' of this adaptation strategy (see Table 3 ). In fact, women were not directly involved in commercial paddy cultivation; they got involved in the production process during harvest. Women were mostly involved in homestead plantations where the scope of using modern technology was relatively low. 
Growing crops suitable for climate
More than 80% female respondents in both the study areas said they could not produce anything due to salinity. Only a handful of Katabunia women could grow potatoes and red spinach (locally called lalshak) on their homestead. A small canal running behind their houses was connected to the River Poshur and saline water entered their homesteads through it. They put a fence on the mouth of the canal to stop the inflow and were able to grow some potatoes and other vegetables. They could also grow fruits such as banana and coconut on their little homestead. Sometimes, they grew plants either in drums or prepared seedbeds artificially. 3 Male respondents of Katabunia grew Boro rice once a year. They also produced high yielding salt-tolerant varieties BRRI dhan-47 and dhan-55. Results show the mean score for men of Katabunia is 3.29 indicating 'high practice' of growing these climate-suitable crops (see Table 3 ). For male respondents of Keyabunia, however, it is only 0.73 pointing to 'very low level' on the Likert scale (see Table 3 ), which means they grew climate-suitable crops on a very limited scale due to the lack of productive land.
Herding animals
Katabunia is virtually a herding community.
4 About 37% male respondents and 66.6% female respondents of this village said they reared animals such as cow, goat, sheep and pig that they got from NGOs after being affected by cyclone Aila in 2009. The mean score for the men and women of Katabunia is 3.00 and 3.22, respectively indicating 'high practice' of this adaptation strategy (see Table 3 ). On the other hand, raising animals as a means of livelihood was not much of a common practice in Keyabunia. Only 2.4% male respondents and 1.6% female respondents in this village said they faced much of difficulty with their cows and goats when their shelters got flooded during regular inundation by sea water (see Table 3 ). They had to sell the cattle for lack of animal fodder because of salinity. 
Diversifying income sources
The most important adaptation strategy observed in Keyabunia and Katabunia was diversification of income sources. On an average, 80% male respondents of the villages were forced to be involved in multiple occupations such as -fishing, crab-fattening, herding, collecting Nipa palm (locally called golpata), wax and honey, earth digging and rickshaw pulling (see Table 3 ). Keyabunia was a fishing community 5 where almost everyone, regardless of their gender, went fishing regularly. People of both these villages worked also as wage labourers to earn extra money. The mean score for men in both the villages is over 4 -indicating 'very high' practice and that for female over 3 -indicating 'high' practice of this adaptation strategy. So clearly, coastal men and women had multiple income sources.
Using grants
About 93% male respondents in Keyabunia and all male respondents in Katabunia said grants played a very important role in their lives though they received a shockingly meager amount of grants. Similarly 57% female respondents in Keyabunia and almost 99% that of Katabunia said they had a shocking experience of receiving grants. The mean score for men and women of both villages is over 1, indicating that using grants during crisis period is not common (see Table 3 ). Most respondents said they could have better survive the disasters if they received government grants.
Change in land use pattern
Changes in land use pattern as a way of adaptation was popular among the respondents in Katabunia, where farmers could still grow some crops, however little. In extreme cases, when it was not possible to grow crops due to intrusion of saline water in dry season, for example, they came up with an alternative use of land. In Katabunia, farmers grew Boro rice on a large scale during monsoon. In this village, shrimp cultivation in saline water was banned following protests by locals under the leadership of Bangladesh Environmental Lawyers Association (BELA).
6 So some of them stored rainwater in ponds and cultivated shrimp in that sweet water in other seasons of the year. At the same time, they grew various types of vegetables by ponds. This multiple use of land was known as 'Lockpur model' in the Khulna-Bagerhat region (Abedin and Shaw, 2013) . About 98% female respondents of this village said, they grew vegetables on their homesteads in rainy season. A handful of them stored rainwater on their homesteads by putting low-lying borders with mud around the homesteads for use in dry season. This way they could use their homesteads for plantation throughout the year. However, this was a very difficult job to do as most often the rainwater stored on homesteads dried out in sunlight. This means, though respondents in Katabunia spoke of bringing changes in the pattern of land use, it was not something they could heavily rely upon. Result shows the mean scores for both male and female respondents in Katabunia are 1.06 and 1.01, respectively, indicating 'low level practice' on the Likert scale (see Table 3 ). In Keyabunia, people were less dependent on land. They mostly relied on the Sundarbans for their livelihood and so they did not employ this particular adaptation strategy.
Cultivating fish fry 7 in reservoirs
Shrimp fry collection as a new alternative livelihood has a great prospect in Bangladesh (Mahmood and Ansary, 2013) . It is estimated that nearly 45% of the landless households living in the coastal region are involved in shrimp fry collection. This in association with shrimp fry trading contributes to nearly 60% of the total income of landless people (Hossain, 2006) . Like men, women in Keyabunia also caught fish, though not necessarily for commercial purpose. They caught shrimps and contributed to their households' daily income by selling them in local markets. In this village, one household built a reservoir with bricks to store water. They put shrimps into the reservoir after catching them from seashore, waiting for several days to see them grow bigger. They did this for getting better market prices. However, this practice was not widespread. The mean score is only 0.83 for women and 0.5 for men in Keyabunia, pointing to 'very low level' on the measurement scale (see Table 3 ). On the other hand, Katabunia people did not employ this strategy at all. In fact, different NGOs had very recently started training people on this. It would take considerable time to popularise this among the coastal people.
Adaptation to saline water
Rain water harvesting
Almost every source of pure drinking water contained salty water in coastal areas, leaving rainwater as the only viable option for the community people. Findings show respondents in both the villages were familiar with rainwater harvesting. They had learned the technical know-how from NGOs and applied this knowledge to its full benefit. In every household of Katabunia, a pipe was found connected from the roof of the house to a reservoir placed on the veranda/yards (see Table 4 ). Rain-water coming from the roof got deposited into the reservoir through that pipe. But this practice was not that widespread in Keyabunia where though the people did store rainwater, they did not follow proper techniques. Instead, people of this area placed their buckets, drums, utensils and so on in their yards when rain came. Some of the respondents, who had tanks inside their houses, stored that water into tanks. Only 34% respondents of this village said they harvested rain-water. This strategy has been found to be an effective adaptation mechanism in other studies too (Abedin et al., 2014; Farhana, 2011) . 
Conservation of pipe line water
About 69% respondents in Keyabunia were dependent more on pipe line water supply rather than rainwater harvesting (see Table 4 ). Women in this village travelled long to collect water from supply lines. Those who stayed close to the union, i.e., on the front side of the villages, needed to spend 1 hour to 1.5 hours for collecting water. But those living on the edge of the village needed to travel about 6 miles, almost 3-4 hours of journey. Many women sent their husbands through shortcuts by boat to collect water from the town, which was less time consuming. But the women whose husbands did not have boats hired them from others. Each boat could carry more than 10 medium-size drums, each containing 20-30 litres of water. Two drums of water were enough for a Keyabunia family of 5-6 members for a week. Katabunia did not have pipe line water service. Abedin et al. (2014) found that besides the pond sand filter and rainwater harvesting technology, 8% and 18% of respondents in Satkhira and Khulna from severe and moderate scarcity areas respectively use deep tube wells with overhead tanks installed by local NGOs. The present study found that only 15% respondents in Keyabunia and 28% that of Katabunia (see Table 4 ) installed shallow tube wells with their own funds.
Installing deep tube-well
Respondents of Katabunia village used this relatively salt-free water for various purposes. But the tube wells in Keyabunia were found inoperative and unusable.
Pond re-excavation/pond sand filtration
Pond re-excavation and pond sand filtration are two major adaptation strategies that the government and local and international agencies promote with supports from the local communities. Various local and international NGOs such as Sushilan, Uttaran, ActionAid, Caritas, Concern Worldwide, United Nations Children's Fund (UNICEF), United States Agency for International Development (USAID) and GOs such as the Department of Public Health (DPHE) and Comprehensive Disaster Management Programme (CDMP) are involved in supplying drinking water in coastal Bangladesh (Abedin et al., 2014) . The present study found that about 89% respondents in Katabunia and 51% that of Keyabunia used water from these re-excavated ponds (see Table 4 ). Though only one pond was found re-excavated in Katabunia and though its water was not fully saline free, it still gave the community people a great relief. On the other hand, a number of ponds were re-excavated in Chilla union of Mongla, but Keyabunia village was left out of the re-excavation programme. So, the women from this village had to go to the union headquarters, about six miles away, to collect drinking water from the re-excavated ponds there.
Discussions
Capitals influencing adaptation strategies
Women's potential as agents of change for climate mitigation and adaptation remains largely unrecognised (UNDP, 2013) . Their local knowledge, generally part of an oral tradition, helps them cope better with the challenges imposed by climatic stressors (Nasreen, 2012; Agarwal, 1998) while their adaptive capability is highly challenged because of their limited access to different sources of capital (see Table 5 ). Table 5 shows how various forms of capital influence adaptation strategies adopted by men and women. It shows that adaptive strategies, which depend on financial capital -like introduction of crop varieties, changes in land use pattern and installation of wells -were mainly adopted by men. On the other hand, adaptation strategies such as collection of water, cultivating fish fry in reservoirs and rainwater harvesting, which are associated with human capital like labour, skill and training, were mainly adopted by women. Social capital as well as social networking is very important for the coastal men and women to increase their adaptation capacity (Akpabio et al., 2012; Rahman, 2013; Uddin et al., 2014) . They seek help from each other during crisis period though they were drawing down their social relationship for reducing the cost. Moreover, after any shock or disaster, connection with any NGO comes as a big support. But many coastal women's social networking is highly constrained by the traditional purdah 8 system (Nasreen, 2012) , which restrains them from receiving training from NGO workers. Consequently, these women were deprived also of human capital. Poor coastal people, being illiterate, could only sign their names. Many of them believed that NGO workers were working there with an aim to convert them to other religion This misconception worked as a barrier that kept women from maintaining any network with NGO workers. This in turn hindered the activities of these organisations to a large extent.
Coastal people have access to natural capital as they all are more or less exposed to the mangrove forest beside the coastline though they, especially women, have very limited access to properties like land (Agarwal, 1998; Ariyabandu and Foenseka, 2006) . Due to landlessness, most of the landless farmers had been compelled to work on rich farmers' land and were usually exposed to multifarious exploitations. Again, they had very limited access to government khash land 9 (state owned land) as these had been under the control of rural elites. Women were involved in subsistence activities on their homestead where application of modern technologies was not cost-effective. As a result, the status of agriculture as a traditional livelihood option had been gradually decaying in coastal areas. Coastal men now extract resources from the forest but in an unsustainable way. Moreover, extracting resources such as honey, wax and wood from forest is men's job -a risky one owing to attacks by wild animals. In addition, these occupations were not sufficiently income-generating. The lack of earning opportunities resulted in limited savings. So, in order to increase the adaptation capacity of coastal people, particularly women, their access to government khash land needs to be ensured.
The lack of physical capital was another major constraint in increasing coastal people's adaptation capacity. Both the study villages, being placed in remote areas, are separated by rivers from the mainland. As a result, these people hardly got the fair price for their produces. Coastal women sold their farm outputs such as vegetables and fish fries to local people at extremely low prices. Due to the regular inundation by the saline water and their permanent stagnation in some low-lying places, the coastal rural infrastructure had been very backward. This did not allow people to move frequently to the nearby NGOs, health care centres, local towns or cities. Thus, the coastal peopleespecially women -were highly deprived of information which would otherwise increase their adaptation capacity substantially. Further, poor infrastructure and communication systems meant they had little or no access to health care centres, which in turn deprived them of their right to good health.
The conceptual framework section has already discussed how the five forms of capital play significant roles in increasing an individual's adaptation capacity. Table 5 shows how women's adaptation capacity, when compared to their male counterparts, was constrained owing to their limited entitlement to resources -resulting in their lesser access to various forms of capital. This certainly decreased women's capacity to adapt while also placing them in vulnerable states.
Conclusions
The study explored various adaptation strategies that coastal people adopt to cope with increasing saline water intrusion. These strategies include change in land use pattern, use of modern technology in agriculture, diversification of crops and income sources, raising livestock, utilising savings and harvesting rainwater. The survey conducted with 318 coastal men and women, shows that coastal people's adaptation capacity is highly constrained by their less entitlement to resources, resulting in a limited access to various forms of capital. Moreover, religious beliefs and superstitions work as a big barrier on their way to development. This is especially true for women. Women are generally considered as key actors in food production. They also have the so-called 'triple-burden' of being responsible for household nutrition, child rearing and often market selling of farm production. Therefore, investing in women would have the double benefits of improving their own lives as well as the lives of their household members. Though existing literature suggest that women generally understand better the causes and local consequences of changes in the climatic conditions and have better capability of mobilising natural resources for orienting the adaptation process, these marginalised and landless coastal women have limited entitlement to resources as well as less access to social and institutional services and as a long term impact, they are losing their adaptive capacity.
So the government should implement target programmes to increase the adaptation capacity of the coastal people through education and skill development, increasing employment and credit opportunities, and creating local funds for capacity building, especially for women. Also, government and non-government agencies should increase coordination and cooperation in order to successfully tackle the non-climatic stressors. However, cultural and religious values are often being undervalued recently while taking adaptation measures, creating tension and conflicts among the locals and thus impeding their implementation. Further research can be conducted to explore the clash between these cultural values and climate change adaptation programmes.
